The carboxy-terminal extension of the collagen binding domain of fibronectin mediates interaction with a 165 kDa membrane protein involved in odontoblast differentiation.
Terminal differentiation of the odontoblast is characterized by an elongation and a polarization of the cell. The change in the cell shape and the reorganization of the cytoplasm involve the microfilament system. An immunological approach has previously implicated a transmembrane interaction between fibronectin and vinculin in the control of odontoblast differentiation. A 165 kDa protein localized on the cell-surface of odontoblasts mediated this interaction. In order to define the nature of the interaction of the 165 kDa protein with fibronectin, peptides were prepared by proteolytic cleavage of fibronectin with alpha-chymotrypsin. The results indicate that the 165 kDa protein interacted with a 62 kDa peptide located towards the amino-terminal extremity of fibronectin, but not with a 47 kDa related fragment. Both these 62 kDa and 47 kDa peptides included the collagen-binding domain and were retarded on a heparin-Ultrogel column. Microsequences demonstrated that the 62 kDa and 47 kDa fragments had the same amino-terminal extremity and that the larger fragment was extended in the carboxy-terminal direction. This carboxy-terminal extension of the collagen binding domain of fibronectin is implicated in the interaction of this molecule with the 165 kDa protein. On the other hand, odontoblasts differentiated normally when tooth germs were cultured in the presence of GRGDS synthetic peptide, suggesting that RGD-dependent integrins were not involved in odontoblast differentiation. Staining of dental mesenchymal cells in primary culture and of differentiated odontoblasts in situ with antibodies directed against the beta 1-subunit of integrins confirmed previous observations and showed that although beta 1 integrins are involved in the attachment of cultured dental cells, they are not implicated in the process of odontoblast differentiation.